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By Kenneth W. Neely 

Water level declines in the Boise Front Low Temperature (85 to 212" Fahrenheit) 
Geothermal Resources Area (Boise Front geothcnnal area) prompted the Idaho Department of 
Water Resources (IDWR) to create a Ground Water Managenlent Area in 1987 to discontinue 
the routine issuances of permits for geothermal development. Further restrictions wek added to 
the Boise Front geothermal area in 1988 when the lDWR issued a five-year moratorium. The 
moratorium was extended for another five years in 1993. The moratoriuni is due to be reviewed 
in June, 1998. 

Watcr lcvcl declines in the Boise h n t  geo~lrel~mal area began to occur when the State of 
ldaho and City of Boise heating systems came on line in the mid-1980's. Prior to 1983, the 
Boise Waum Springs Watcr District was the only geothei-ma1 district heating system in the Boise 
area. The Veterans Administration Regional Hospital was permitted to begin withdrawing 
geothermal water in I988 because substantial development of their systeni had been con~pleted 
when the moratorium was issued. Production from the Boise Front geothermal system has 
increased From about 300 million gallons i n  water year 1984 to the current level of about 670 
millions gallons per water year. 

Currently, discharge does not appear to be exceeding recharge in this part of {he Koise 
Front geothermal area based on water level data from the Bureau of Land Management (BLM) 
observation well and production data front the four heating system. Water levels in the BLM 
well for the past 1 0  ycars inciicate that the geotliermal system has probably reached a new 
equilibrium, despite some niinor fluctuations. The reasons for the new equilibriu~n x e  not fully 
understood but are probably related to: I )  stabilized withdrawal ratcs since the rapid increases 
ofthe 1980's, and 2) ind~~ced  recharge which can occur when witiidrnwals from an aquifer 
increase. 

The City of Boise's !lew iqjection well, which is sci-retiuletl to be operaiional for the 
1998- 1999 heating senson. is expected to cause positive pressni-e ei'fccts in the geotherinnl 
aquikr. A inodeling scenai-io by A4vlontgolnery Watson (1994) pi-etlictecl that iii~ectiou of spent 



geotherrni wrltel- near ihc new in~eclioii well locntio~i would reult  in no nct chnngcs to the 
water level a! the BL,M wcll assurning n 20 pel-cent iiicrcase in production at the City and Boise 
Warn1 Springs Water I>is(ricl wcll fields. 

Bnsed on the current data, i t  is unkiio\vn whethcr 111-oductio~i ~ I I C I - ~ ~ S ~ S ,  if allowed hy thc 
IUWR. will ndvcrsely impnc( the water lcvcls i n  this part of the Boise Fi-oiit geoiher~rritl system. 
espccicllly in combination with the new injection well. The historic data sho\v that water level 
tlcclincs did occur after the State m d  City S ~ S ~ C I I I S  came on line. However, there were no 
obsel-vable wafer level declines with the addition of the VA production in the latc 1980's. 



The four geothermal district heating systems in the Boise Front Low Temperature (85 to 
2 12" Fahrenheit) Gcothcrmal Resources A m  (Boisc Front geothermal area) are the: I) Roise 
Warm Springs Water District (BWSWD), 2) Stale of ldaho Capitol Mall (State), 3) City of Boise 
(City), and 4) Veterans Administration Regional Hospital (VA). The BWSWD, which is the 
oldest heating district in the United States, has been supplying hot water to customers for space 
heating since 1892 (Raferty, 1992). The State and City systems began PI-oducing geothermal 
water to heat public buildings in 1983. The VA system came on line in 1988 to heat the 
buildings on the VA complex. Combined, these systems provide clean and cost-efficient heat 
for several 11und1-ed private and public buildings. The cost savings of geothermal heat over 
conventional fossil fuel or hydropower electric heating for the four systems is at least one 
million dollars per year. 

Water level declines in the Bureau of Land Management (BLM) observation well in the 
mid 1980's suggested that discharge may have been exceeding recharge in the Boise Front 
geothermal area. The ldaho Department of Water Resources (IDWR) created the Boise Front 
Low Temperature Geothermal Resource Ground Water Management Area (Roise Front GWMA) 
in 1987. The conditions ofthe Roise Front GWMA curtailed additional development of thc 
geothermai resource in the Boise area. In 1988, a five-year moratoriurii was put in place by 
IDWR to further restrict withdrawals from the geothermal system The moratorium was 
extended in I993 for five more years, The moratorium is scheduled for review in June, 1998. 

PURPOSE OF REPORT 

The purpose of this report is to publish a summary of the production, temperature and 
water lcvel data for the four heating systems in the Boise Front geothermal area for the years 
1977 through 1997. The data in this report include: I )  annual production totals for each system 
by water year (October 1 of the previous year through September 30 of the designated water 
year), 2) cumulative annual production totals for the four systems, 3) monthly production graphs 
for each system, 4) cumulative monthly production totals for the four systems, 5) water level 
rccords, 6) water supply and return temperatures for the State of Idaho Capitol Mall systcm, 7) 
pl-ecipitaiion records for the Boise Airport rain gauge, and 8)  heating day records foi- the Boise 
area. This report was writtcn that the ldaho Department of Water Resources, with input from 
h e  four major users acd other interested pal-ties, could determine whether the rnoratoriuu~ 
S ~ K J L I ! ~  be extended, modified or canceled in 1998. 



The well-numbering system uscd in this report is identical to the system used hy the 
USGS in Idaho (Figure 1 ) .  The system indicates the location of wells within the official 
rectaiigular subdivision 01' the Puhlic Land Survey Sysreni (PLSS) with reference to the Boise 
baseline and meridian. The first two segmcnts of the number designate the township and range. 
The third seginent gives the section number followed by ihrce or four letters and a number. The 
lettcrs indicate the % section ( I  60 acre tract). %-% section (40 acre tract), %-%-% section ( I 0  
acre tract), %-%-%-% section (2.5 acre tract), and thc scrial number of the well within the tmct. 
Quarter sections are lettered A, B, C ,  and D in counterclockwise order beginning in the northeast 
quarter of the section. Successively s~uailcr tracts are lettered in the s a n e  nianncr. For exa:iiple, 
well 0 1 N 01 E I I DBAI corresponds to the PLSS location: NE%, NW%, SEX. Section I I ,  
Township I North, Rangc I East, and i t  was the first well inventoried by the USGS in that tract. 

Figure 1. Well-numbering system 



STUDY AREA 

The Boisc Front geothermal area is located along the nol-them edge of the Trcasul-e 
Valley in thc western part of ihe Snake River Plain of so~~thwestern itlaho. The TI-ensure Valley 
trends nol-thwest-southeast with the Boise Mountains locatcd to the northeast. The Boise antl 
Snake Rivers dissect the Trcasurc Valley as they flow io the northwest. A hand of hills known 
as the Boisc Front Foothills lie between the Boise Mounlains and the vdley floor. The Boise 
Front geotherii~al m a  occ!trs in Ada county pl-imarily along the toe ofthe Boise Front Foothills 
and extends a short tlistancc into the Treasure Valley (Figure 2). Part of the Boise Front 
geothermal al-ea is within the Boise City limits; the remainder of the al-en is located nol-tli, 
northeas1 and east ol'the city limits. ' h e  study a im for this report is the relatively small portion 
of the Boisc Front geotlier~nnl x e a  that contains the four district heating systems. 

PREVIOUS STUDIES 

Nul~~crous pape1.s and rcports havc cither described the geologic setting for the Boise 
Front geolherrnal system, documenled the tlevelopment of the four district healing systems or 
chronicled the production, water level and temperature data. Reports that pt-ovided overviews of 
geothermal resources in Idaho, including the Boise Front geothermal area, arc Mitchell and 
others ( 1980) and Dansart and others ( 1994). 

Mink and Graham (1977) described the geothermal potential in the wcstcrn part of the 
Boise Fmnt geothermal area. Anderson and Kelly (1983) evaluated !he ground water llow 
conditions for thc Boise Front geothel-ma1 aquifer. Waag and Wood (19873 and I987b) 
discussed in detail the physical setting 01' the Boise geothermal hydrogeologic system, the 
chemical data and the analysis of dl-awdown a d  production dam. Wood and Bul-nhatn ( 1987) 
descl-ibed the geological framework of (he Boise Front geothermal system and tlcvclopcd a 
conceptual model. 

Reports and articles that provided information about the exploration and development 
history of ihe Boi!;e Front geothcrnial resources includcd Stoker and others ( 1  9-17). Nelson and 
others (1980). Worbois (1982), Higginson and Barnett (1987), and Mcely (1996). Lithologic, 
hydrologic nntl chemical data wer-e documeiitcd in  reports by Young and others ( 1988). and 
Parliman and Young ( 1992). Gi~rnhuni and Wood (1983) provided a field trip gnidebook and 
road log ibr the Boise Front gotheniial area. 
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Some reports have been written specifically about one of the systems. The gcothcriilal 
prodrlction for the BWSWD from I977 through 1989 was documented by Robert Griffiths 
(Boise Warm Springs Water District, 1989). Raffcrty ( 1992) presented the history of the 
HWSWD system. Mink (1976) summarized the testing of the Statehouse well which is located 
beside the State Capitol building. Austin (1978) descl-ibed a dcmonstrntion project for the Stare 
of Idaho which ~lsed geothermal water fi-on~ the BWSWD to heat three buildings in the State 
Laboratory cornplex. Anderson and Kelly (1981) reported the dl-illing and testing ol'the State 
Capitol Mall #2 well. Neely ( 1995) reported production and temperature data for the State 
system for 1983 through 1994. 

CLIMATE AND HEATING DA'I'A 

The 30-year average precipitation (watei- years 1968 through 1997) for the Boise Airport 
rain gauge station was 12. I9 inches (National Oceanic and Atmospheric Administration) (Figure 
3). The data for the last 20 water years, which is the time period that we have monitoring data 
for the Boise Front geothcrmal system, show that: 1 )  water years 1978 through I986 were 

Wate r  Year  (October  1 - Sep tember  30) 

Figurc 3, Precipitation records for il!e Roisc Airport sniii g a i i ~ c  siatioi~ for- warel- years 1978 thi-oiigh 
1997. 



generally wettcr than average. 2) wakl- y c m  1987 through I994 wcre ymxally dryer than 
average. and 3) water yexs I995 through 1997 wcre sligliily wettcr than  average (Figure 3) 

'The 30-year heating dcgree day average (heating years 1968 through 1997) [or Boisc was 
575'7 heating degree days (National Oceanic and Atmospheric Adniinistr~~tion). The data for the 
last 20 years show that: I )  annual heating degl-ee days were pieral ly less than the 30-year 
avcrage for heating years 1978 though 1983, 2) annual heating degree days were siguificantly 
more than the 30-year average lol- heating years I984 through 1986, and 3) annual heating 
degr-ee days were generally less than the 30-year average for heating years I987 through I997 
(Figure 4) 

77 78 79 YO 81 82 81 84 85 86 87 88 89 90 91 92 91 94 95 96 97 98 

Heat ing Years  (July I - J u n e  30) 

Figure 4. Heating degree day data for Boise for heating years 1978 through 1997. 



The first two geothermal wells in the United States were dl-illed near Boise, Idaho, in 
1890 and 189 1 (Boise City Public Works, 1993). The wells were completed near some thermal 
springs located about two miles east of Boise (Figore 5) .  Both wclls wcre drilled to depths of 
400 feet (Table I). Although there are no well driller's reports for the two wells, i i  is assumed 
that the wells were completed in the rhyolite rocks of thc Idavada Group. The wells are belicvcd 
to have been drilled through a major down-to-the-southwest normal fault that tl-ends 
northwest/southcast along the toe of the Boise Front Foothills. This fault and othcr associated 
faulting are interpreted to be the conduits for upward migralion of geothennal water along the 
Boise Front. 

Figure 5. Oripinnl well house for the Boise Wai-~u Springs \Nater District's two geoillermnl production wells 
( h m  Burnham and Wood. 1983). 

By I 892. the water i'roni the wells was being used to hcat homcs, businesses and a 
15.000 square foot Natntorium in east Boise. The Natatorium no longer exists bnt the 



geolliel-mnl water is still being used to heal 276 homcs and 36 comniel-cia1 h~~ildings on and near 
Warm Springs Avenue and in part of the downtown Boisc area (Figru-e 6). Today, the Boisc 
Warm Springs Water District (BWSWD) niaint;lins thc production wells and delivers the water 
to the custo~~iers. The used geothcmial water is discharged to the Boise Kiver through the city 
sewer system (Berkeley Group. Inc., 1990). BWSWLI dl-illed a third well in 1981 about 650 feet 
northwest of the two production wells. The well, which is believed to be on the upthrown side 
of the fault, did not ellcounter sufl'icient quantities of geothermal water for production. The well 
is being used for monitoring water levels. 

Table 1. Selected wells in the Boisc Front geotlier~i~al at-ea. 

State of Idaho CM #I 3 N  2E IOAADAI 2,152 19x1 I 
Capitol Mall 

3N2E 1OAABBI 3,030 1081 A 

City of Boise 3 N  2E I I ABCAI 
(pseviously 
owned by Boise 
Geothesmni 
Limited (BGL)) 

p~-~-~-~ 

' Use codcs: A = heating; I = injection; M = monitoring: U = unused. 

In the mid-1970's, the increasing cost of heating creatcd new intcrests in alternate heat 
sources such as geothermal. In 1976, EGG IINEL drilled the Bureau of Land Management 
(BLM) and Beard exploration wells, along with three geothermal test holes, in the downtown 
Boise area. At about the same time, the State of Idaho Capitol Mall complcx was expanding. 
This developn~ent prompted then-Governor Andrus to request a fcdcral study to determine the 
feasibility of geotheun~al heat for thc State's building in downtown Boise (Austin, 1978). 

The State Health Laboratory was retrofitted for geothermal heat as a pilot project in 
1977. The success of the State Health Laboratory project motivated the State of Idaho to drill 



District Heating Systems 

Boise Warm Springs Water District 
Well Locations 3 Miles 

Monitoring Well (BLM) 
0 Production Well 



In I9S 1 .  a conlpany iln~ncd Boise Geothei-inn1 Limited (136L) kid foi~i- geother~ml wells 
tlrilled an area noi-lheast of downtown Boise and along tlrt: edge of the Boise Fi-oiii Fooihills 
(Figure 6). The well names and well depths arc: I) B G L I ,  2.008 fcet, 2)  BGL-2. 880 feet. 3) 
BGL-3, 1,897 feet (Figure 81, and 4) BGL-4, 1,103 fcet. The wells were completed in  the 
I-liyolitc and interbedded sandstones of thc ldavada GI-oup. 

BGL began supplying geoihenmal water for space heating io downtown Boise customers 
in I983 (Rel-kelcy Group, Inc.. 1990). 111 1988, ihc City of Boise pnrchased BGL. Today, the 
City geothernlal system is used to heat about 1.8 million scluarc feet which includes the City 

Figure 7. Well housc for the Statr of Idaho Capitol Mall #2 geothel-nial produchi~ well. The top ofthe 
Stale Capitol building is i n  the b n c k p u n d .  
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Hall and 42 cuslo~ners (Tensen. 1996, pcrsonal communication). Used geother~nal water is 
currently disposed of in the Boise River. However, the City of Boisc has lrccently complctcci a 
3,200-foot well in Julia Davis Park which will be used for i~ijecting spent geothern-inl water 
(Figure 9). The well is to be operational by the beginning of thc 1998-1999 heating season. 

Two gcothcrmal wclls were drilled for the Veterans Adtninistration (VA) Regional 
Hospital on their properties in 1981. A third geothermal well was drilled for the VA in 1986. 
The production well, which was the first well drilled fol- the VA, is 1,666 feet dcep (Figures 6 
and 10). The injcction wcll, which was the third well drilled l'or rhe VA, is 2,300 feet deep 
(Figure 6). The second well, which was drilled primarily for exploration, is currently unused. 
The wells were colnplcted in rhyolite, tuff, basalt and sand (Idavada Group) according to the 
well driller's report. The VA geothermal system pl-ovides heat to about 400,000 square feet in 
22 buildings 011 the hospital grounds which include patient care, clinical support, outpatient and 
ancillary support facilities 

Several other deep geothermal wells have been drilled in thc Boisc Front geothermal area 
(Berkeley Group, Inc., 1990; Neely, 1995). The names of the wells located nearest to the Sour 



Figure 9. Drilling the it?jection well foi- the City of 
Boise, April 1998. 

i r ea t in  sysicnis x e :  Liehmian. H t M .  Fort - .  
Boise Park. Ktrnl~r. Moch, Old Penitentiary 
(Botanical Gardens) anti Quarry Vic\v The 
Fort Boise Park and Koch wells produce sn~a l l  
quai~tities of geotIiel.~ilal water; the other wells 
are not being used for cvitlidmwnls. The KLM 
wcll, located close to the VA and City of 
Boise production wells, is thc primary 
observation wcll fol. tlic Boise geothermal 
system 

Figure 10. Production well for the Veterans 
Administl-ation Regional Hospital. 



Data collection for the four systems is accomplished through manual readings and 
corrrputer data loggers. The BWSWD and the State systclns currently use electronic devices to 
capt~~rwnonitoring data. Automation of data collection using data loggers has been discussed 
for thc City and Va systcms but has not been i~uplcmented yet. 

The BWSWD bcgan recording production data in September, 1977 (Boise Warm 
Springs Water District, 1989). Production data al-e currently being recorded using two methods: 
1) hand-written daily logs, and 2) a daia logger. The BWSWD submits a summary of the hand- 
written logs to IDWR that lists production by 111onth and by year. The data loggel- captures a 
production value once every I O minutes. IDWR downloads the datalogger cvery three ~iionths. 

Maximu~ii monthly production for the KWSWD has decreased over the past 20 years 
from almost 50 million gallons per month to about 30 million gallons (Figure 1 1 ) .  Annual 
production by water year for the KWSWD has decreased fi-om a peak of over 300 millicm 
gallons to about 220 million gallons (Table 2; Figure 12). The reasons for the decline are: I) 
better heating efficiencies bccause of the addition of new pipe insulation o n  main and service 



Table 2. IVoduclioil 135' W;ller Y w r '  t70r'Tlic Four I-leatin; Systems l i i  Thc Koiw Fro111 Groll?crm;~i  are:^ 
.- 

minus 1990) 

'Wotcr year runs fi-om October I to Seplemher 30. For example; wntcr ycar 1978 started nn October 1. 1977 and 
ended on September 10. 1978. 



lines, 2) reduced demand by some of the service units, and 3) reduction in the number of service 
units. The addition of new pipe insulation is considered the primary factor for the 1-eduction in 
withdrawals. Water supply temperatures have remained constant at about 175" Falirenheit (F). 

W a t e r  Y e a r  (October  1 - Septcm b c r  301 

y of Boise (City), ~ t a &  of Idaho Capitol Mall (State) and Veterans Administration Regional Hospital 
(VA) heating systems 

The State of ldaho geothermal system went on line in November, 1982. The first 
production data recorded for the system were from May, 1983. Monitoring data were initially 
recorded by hand on daily logs with only one entry for each day. Data were usually recorded in 
the mornings (between 5:00 and 8:00 am). The Berkeley Group, Inc., (1990) reported that the 
daily logs reflect higher than average discharges because the readings were taken during peak 
flow times. Data have been recorded on computer trend logs since 199 1 .  Data were initially 
recorded once wery six hours; since 1995, data have been recorded once every two hours. 

Maximum monthly production for the State of ldaho geothermal system was about 30 
million gallons in 1985, I986 and I993 (Figure 11). Production data ibr half of water year 1990 
was missing; therefore, the total oi'b8.3 million gallons is considerably too low. 

Production appears lo have declined in 1996 and 1997 (Table 2; Figures 12 and 13). 
Howcvcr, there are niissing daia intervnls i n  the computer trend logs during those years due to 
equipment failure and data capture errors. To nliniinize data loss in the future, the Stale 
Department of Adininisiraiion is now sub~riitiing daia  updates to IDWR once every three 



Figure 13. Monthly pl-oduction fol- the Stale oi' Idaiio Capitol Mall heating system. 1983-1997 

Figure 14. Maximum montlily supply atid average tlmntlrly return lempcratures J'or the State of Idaho 
Capitol Mall heating system. 1 9 8 3 1 9 9 7 .  



months. Maximum monthly supply temperalures decreased l'roni about 160" Fin 1981 to about 
155" Fin  1992 and have since risen slightly (Figure 14). 

The City of Boise records monitoring data using flow rate and temperature charts. The 
City also has a totalizer meter that is read weekly. Since 1988, the City has supplied the lDWR 
with a production total l'or each month. Production data prior to 1988 were documented in the 
Berkeley Croup, Inc., (1990) and Montgomery (1992) reports. 

Production for the City of Boise geothermal system was variable from water years 1984 
through 1989 (Table 2; Figure 12). Beginning in water yeas 1990, production has been 
consistently in the 12 1 - 1  30 million of gallons per year range with the exception of a slight 

increase in waiel- year 1993 (Figure 12). Maxi~nuin monthly production was generally highel- 
during the 1980's than i t  was i n  the 1990's (Figure 15). Supply temperatures have remained 
constant at abo:!t 175" F. 

VA technicians record rotnlirer, instantaiieous discharge, tcrnpcmturc 2nd water level - 
dnici daily (except for weelte!rd days and holidays) oil handwitten log sheets. Production has 
i!icreascd steadily h i i i  cviiler. yexs I990 ho i igh  1997 (Table 2; Figul-c 12). DJla:tiriiuni 
niointhly production lias iilcreased during [his iimc period from ahour 16 iiiiilion gallons io nbwi 

s ! I  I , l  - 1': 



25 nrillion pdlotis (Figure 16). The reason(s) for the incicisc is unknown (i>oug Lmrh,  VA;  
personal communication). Supply tempci-atrrrcs have remaiiicd constant at about 162' F. 

S '1 9 i) 9 i 9 2  4 3 4 4  9 5 9 h '1 7 9 S 

Years 

Figure 16. Monthly production for the Vetei-ans Administlation Regional Hospital heating system, 1989- 
1997. 

Figwe 17 shows that total production for the four geothermal heating systems jumped 
dramatically in water year 1984 when the State and City systems came on line. The average 
annual production for water years I978 through 1983, when the BWSWD was the only systen~ 
withdrawing geothermal water, was 279 million gallons. The average annual production for 
water years 1984 through 1989 was 565 million gallons. A second but smaller increase occurred 
in the early 1990's water years when the VA began production. The average annual production 
for water years 1991 through 1997, when all four systems were on line, was 661 nlillion gallons 
(Calculations did not include 1990 because a consider-able amount of data were not available for 
the State system that yeav). The average for 199 1-1997 is estimated to be 670 million gallons 
after adding in the estimated amount of withdrawals that are missing from the State system in 
I996 and 1997. 

Overall, production has more than doubled since the time when only thc BWSWD was 
withdrawing geothermal water. Maximum monthly production, which occurs in January, for the 



Watcr  Year  (October  1 - September  30) 

Figure 17. Total production by water year for the four heating systems in the Boise Front geothermal 
area, 1978-1997. 

four systems, has been as much as 106 million gallons (Figure 18). Figure 19 shows the average 
annual production and percentage of total for each heating systcm for water years 1991-1997. 



Figure 18. Monlhly production for the fooi- heating systems i i i  the Boise Front geothermal area, 1977- 
1997. 

Figure 19. Average yearly geothermal productio~i for 
the four heating systems in the Boise area for water 
years 1991 through 1997, Individual pel-centages o i  
h e  total produciion are given for each system. 



GROUND 

Waler levels in the BLM well, which is the primary monitoring well for the Boise Front 
geothermal area, declined about 2.5 teet from I984 to 1989 (Figure 20). Cornpal-ing F ig~~res  17 
and 18 to Figwe 20 shows that the plummeting levels in the mid to late 1980's were related to 
new production from the State and City heating systems. Geothermal production i n  this portion 
of thc Boise Front geothermal area increased about 100 pcrccnt when these two systems went on 
line. The addition of the VA system in I989 did not cause observable declines in the BLM well 
despite a 15 percent increase in total procl~~ction. The VA production well and the BLM well are 
believed to be in the same fault zone based on similar water level responses (Berkeley Group, 
1990). 



On June 15, 1987, the IDWK desigiirkxi thc Boise Front ism Ter~lperc;tiire Gcothcrinal 
Resource Grormi Warcr IV1mngerncnt A i u  (Koise Frmt GMWi A )  which s top~xd routine 
issu:~nces of 1x1-miis for geothei-ma1 development i n  the 3esignc;kd area (Fieure 2) .  The 
dcscripiion oithe Boise Fronl GWMA is: 

From a point of beginning at the Northeasi corner of Scc. 8. 7'4N. R2E; thence soi~therly 
1 mile to the southeast corner of Sec  8; tirence easterly approximalely 3 miles to the 
northeast corner of Scc. 14; then southcrnly 2 miles to the southeast corner of Sec. 23; 
then casterly 2 miles to the northeast corner of See. 30, T4N, R3E: thence southerly 2 
miles to the southeast corner of Sec. 3 1 ; thcnce easterly approximately 1 milc to thc 
southeast corncr of Sec. 32; thence southerly approximately 2 iniles to the northwest 
comer of Sec. 16, T?N, IUE, thence casterly I milc to the northensf corner of Sec. 16; 
thence southerly 1 mile to the sourheast comer of Sec. 16, thence easterly I mile to the 
southeast corner of Sec. 15; thcnce southerly approximalely 5 miles to the southeast 
corner of Sec. 10, T2N. R3E; thence wcsterly approximately 9 miles to the southwest 
corner of Sec. 8, T2N, R2E; thence northerly 4 miles to the southwest corner of Scc. 20. 
T3N, W E ;  thence westerly approximately 2 miles to the southwest corner of Sec. 24. 
T3N, RIE; thcnce northerly approximately 4 miles to the southwest comer of Scc. 36, 
T4N, KIE; thence wcsterly 2 miles to the southwest corner of Sec. 34; thence northerly 
approximately 5 miles to the northwest corner of See. 10; thence easterly approximately 
5 miles to the point of beginning (Idaho Department of Water Resources, 1987). 

On June 10, 1988, the IDWR issued a five-year rrioratoriurn for the Boise Front GWMA 
whose main conditions were: I) the prohibition of further dcvclopment or additional use 
pursuant to undeveloped or partially developed permits (unless certain information is provided), 
and 2) the rejection of pending and future applications (unless certain information is 
provided)(ldaho Department of Water Resources, 1998). The Veterans Administration Regional 
Hospital was allowed to bring their systeni on line in 1988 becausc substantial development had 
bcen completed when the moratorium was issued. In 1991, the IOWR extended the moratorium 
for another five years (Idaho Department of Water Resources, 1993). The moratoriu~u is due to 
be reviewed in June, 1998. The dramatic water level dcclines in the BLM well ceased in 1989. 
Water levcls rose slightly fuom 1989 to 1994 and have decreased a small amount since 1994 
(Figure 20). 



DATA ANALUSE 

The following observations are based on reviewing and analyzing the geothermal 
monitoring data and other ancillary data for the Boise Front GWMA: 

1 .  The rapid water level declines that occurred in the BLM well in the mid-1980's 
ceascd after early 1989. Water lcvels increased in the BLM well from I989 
through I994 (Figure 20). Since 1994, watcr levels have declined slightly. 

2. Avcrage annual total production for the four heating systems for water years 
199 1 - 1997 was 661 million gallons (Figure 17). The data from I990 were not 
used becausc much of the State data for that year was niissing. Some data were 
also missing from the State records for 1996 and 1997. The adjusted average 
total production for 1991 - 1  997 was estimated to be 670 million gallons after the 
State records were modified with estimated values for thc missing data intervals 
in 1996 and 1997. 

3. Some correlations occurred between heating degree days and production data 
during water years 1991 through 1997 (Figures 4 and 17). For example, the 
number of heating degree days for water year 1993 was slightly higher than both 
the preceding and succeeding years. Total production was also higher in 1993. 
Both thc number of beating degree days and the total production have remained 
fairly constant since 1994. However, missing State data for 1996 and 1997 make 
these correlations less reliable. 

4. Correlations between water levels in the HLM well and total production are not 
clear. Water levels increased from 1990 through 1992 despite total production 
increases during these years. Water levels declined slightly in 1993 when heating 
degree days and total production weir: at their highest in the last 10 years. Water 
levels in the BLM well declined 3--4 feet from 1994 through1997 despite the 
apparent flat trend in total production. However, if we assume that total 
production was slightly higher in I996 and 1997 than shown in Figure 17 (based 
on the nrljustments for missing data), then water level declines may be related to 
production increases for those years. In any event, fluctuations in water levels 
and total prodnction have been minor in the last five years. 

5 .  The average precipitation at the Boise Airport rain gauge station for water years 
198'7 throngh I997 was about 10 percent lower than the 30 year average for water 
years I968 th l~ugh 1997 (Figure 3). These data suggest that recharge fi-om 
precipirailon lo !he ground water systeiiis in thc Boise area has been slightly lcss 
than average dnring the last dccade. However, i t  is uncertain how fluctuations in 
precipitaiion affect water ievels in ihe deep georhcrmal aquifer. Water ieveis in 
the BLM weli did not rrspondcd iminediaiely to precipitation fluctuaiions. For 
ocnn?ple, wnirr levels in the BLM well ii~cre:ised slightly froii~ 1990 ihroi1ghl992 
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